SYSTEM AND METHOD FOR TESTING ELECTRONIC DEVICES ON A 

MICROCHIP 

FIELD OF INVENTION 

[0001] The invention relates to a system and a method for testing electronic 

devices on a microchip. 

BACKGROUND OF INVENTION 

[0002] The development of relatively complex microchips has caused microchip 

designer's to implement test functionality and test devices within the microchips 
themselves. The built-in-self-test functions are based on several design-for-test (DFT) 
techniques such as a (i) logic built-in self-test (LBIST) method for testing combinatorial 
and sequential logic devices, and (ii) array built-in-self- test (ABIST) for testing memory 
arrays. 

[0003] Generally, during the built-in self-testing (BIST) of a microchip, a linear 

feedback shift register (LFSR) on the chip generates a sequence of pseudo-random binary 
test data which will be used to stimulate the combinatorial or sequential logic devices or 
memory arrays in the microchip. The test data is clocked into the combinatorial or 
sequential logic devices, or memory arrays and the output data received from the devices 
or memory arrays is clocked into a multiple input shift register (MISR) which compresses 
the data over multiple test data cycles. After the received response data from the devices 
is compressed over a predetermined number of test cycles, a "signature" value is obtained 
from the MISR. The signature value is thereafter compared to a desired signature value 
to determine if any of the combinatorial or sequential logic devices, or memory arrays 
failed the test sequence. 

[0004] Further, to test multiple sets of devices on a microchip a plurality of 

MISR's may be utilized which produce a plurality of signature values during testing. 
Further, as discussed above each signature value is compared to a predetermined "pass" 
signature value to determine whether each set of devices associated with the MISR 
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operated correctly. The comparison of the plurality of MISR signatures with a plurality 
of "pass" signatures can take relatively large amounts of computational effort, time, and 
additional comparison circuitry components. The inventors herein have thus recognized 
that there is a need for a simplified system and method for testing combinatorial logic 
devices, sequential logic devices, and memory arrays in microchips that eliminates the 
step of comparing the plurality of MISR signatures with the plurality of "pass" signatures 
to determine whether any of the plurality of sets of devices failed testing. 

SUMMARY OF INVENTION 

[0005] The foregoing problems and disadvantages are overcome by a system and 

method in accordance with the exemplary embodiments disclosed herein. 
[0006] A method for testing first and second sets of electronic devices on a 

microchip in accordance with a first aspect of the present invention is provided. The first 
set of devices receive input data and then send output data to a first MISR. The second 
set of devices receiving input data and then send output data to a second MISR. The 
method includes determining a first seed signature value associated with the first MISR 
that induces the first MISR to have a first final signature value comprising a plurality of 
identical binary values when the first set of devices send valid output data to the first 
MISR when receiving a first predetermined sequence of input data. The method further 
includes determining a second seed signature value associated with the second MISR that 
induces the second MISR to have a second final signature value comprising a plurality of 
identical binary values when the second set of devices send valid output data to the 
second MISR when receiving a second predetermined sequence of input data. The 
method further includes initializing first and second states of the first MISR and the 
second MISR, respectively, to the first and second signature values, respectively. The 
method further includes inputting the first and second predetermined sequences of input 
data to the first and second set of devices, respectively, and generating first and second 
final signatures values from output data received from the first and second set of devices, 
respectively. Finally, the method includes indicating that the first and second set of 
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devices have failed testing when at least one of the plurality of binary values in the first 
and second final signature values are not identical. 

[0007] A system for testing first and second sets electronic devices in a microchip 

in accordance with a second aspect of the present invention is provided. The system 
includes a test computer operatively coupled to a first LFSR, a second LFSR, a first 
MISR, and a second MISR. The test computer is configured to determine a first seed 
signature value associated with the first MISR that induces the first MISR to have a first 
final signature value comprising a plurality of identical binary values when the first set of 
devices send valid output data to the first MISR when receiving a first predetermined 
sequence of input data. The test computer is further configured to determine a second 
seed signature value associated with the second MISR that induces the second MISR to 
have a second final signature value comprising a plurality of identical binary values when 
the second set of devices send valid output data to the second MISR when receiving a 
second predetermined sequence of input data. The test computer is further configured to 
initialize first and second states of the first and second MISRs, respectively, to the first 
and second seed signature values, respectively. The first LFSR is configured to transmit 
the first predetermined sequence of test data to the first set of devices. The second LFSR 
is configured to transmit the second predetermined sequence of test data to the second set 
of devices. The first and second MISRs are configured to generate first and second final 
signature values from the output data received from the first and second set of devices, 
respectively. The system further includes a circuit configured to indicate the first and 
second set of devices have failed testing when at least one of the plurality of binary 
values in the first and second final output signature values are not identical. 
[0008] A system for testing first and second sets of electronic devices on a 

microchip in accordance with a third aspect of the present invention is provided. The 
system includes a first MISR having a first seed signature value to obtain a first final 
signature value comprising a plurality of identical binary values when the first set of 
devices send valid output data to the first MISR. The system further includes a second 
MISR being having a second seed signature value to obtain a second final signature value 
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comprising a plurality of identical binary values when the second set of devices send 
valid output data to the second MISR. The system further includes at least one apparatus 
configured to transmit the first predetermined sequence of test data to the first set of 
devices and a second predetermined sequence of test data to the second set of devices. 
The system further includes the first and second MISRs configured to generate first and 
second final signature values from the output data received from the first and second set 
of devices, respectively. Finally, the system includes a circuit configured to indicate the 
first and second set of devices have failed testing when at least one of the plurality of 
binary values in the first and second final output signature values are not identical. 

BRIEF DESCRIPTION DRAWINGS 

[0009] Figure 1 is a block diagram of a system for testing a microchip in 

accordance with a first exemplary embodiment. 

[0010] Figures 2A-2B are flowcharts of a method for testing electronic devices on 

a microchip. 

[0011] Figure 3 is an exemplary first truth table for determining an initial seed 

signature value for a MISR resulting in final signature value having all binary 0's. 
[0012] Figure 4 is a second exemplary truth table for determining an initial seed 

signature value for a MISR resulting in final signature value having all binary l's. 
[0013] Figure 5 is a block diagram of a system for testing a microchip in 

accordance with a second exemplary embodiment. 
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DESCRIPTION OF AN EMBODIMENT 

[0014] Referring to the drawings, identical reference numerals represent identical 

components in the various views. Referring to Figure 1, a system 10 for testing a 
microchip includes a test computer 12 and a microchip 14 that utilizes an LBIST test 
methodology. 

[0015] The test computer 12 is configured to determine first and second initial 

seed signature values (SX)i, (SX) 2 for MISR 18 and MISR 50, respectively, as will be 
explained in greater detail below. 

[0016] Microchip 14 includes LFSR 16, MISR 18, multiplexers 38, 40, 42, 44, 

46, latches 17, 20, 22, 24, 26, and first set of devices 28, 30, 32, 34, 36. Microchip 14 
further includes LFSR 48, multiplexers 72, 74, 76, 78, 80, shift registers 52, 54, 56, 58, 
60, and sets of devices 62, 64, 66, 68, 70. Microchip 14 further includes OR logic gates 
82, 84, 86 and buffer driver 88. It should be noted that one or more logic devices may be 
in both the first set of devices 28, 30, 32, 34, 36 and the second set of devices 62, 64, 66, 
68, 70. 

[0017] LFSR 16 is provided to generate a first sequence of test data that will be 

input into devices 28, 30, 32, 34, 36. In particular, LFSR 16 is conventional in the art and 
generates a pseudo-random sequence of binary values that will be transmitted through 
multiplexers 38, 40, 42, 44, 46 into shift registers (also called scan chains) 17, 20, 22, 24, 
26. Each of the shift registers 18, 20, 22, 24, 26 receive binary test values from LFSR 16 
and then clock the values into devices 28, 30, 32, 34, 36 using a system clock signal. 
Each of the sets of devices 28, 30, 32, 34, 36 may comprise a plurality of combinatorial 
or sequential logic devices (not shown). Further, each of the sets of shift registers 18, 20, 
22, 24, 26 may receive binary output values from the combinatorial or sequential logic 
devices using a system capture clock signal and then shifting the binary values to an 
MISR 18. 

[0018] MISR 18 is provided to receive the output binary values from the first set 

of devices 28, 30, 32, 34, 36 and generate a first final signature value (SO)i based upon 
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the output signals. In particular MISR 18 is conventional in the art and accumulates (i.e., 
sums) the binary values received from devices 28, 30, 32, 34, 36. MISR 18 is initialized 
to an initial seed signature value (SI)i from test computer 12, as will be explained in 
greater detail below, in order to obtain a final signature value comprising a plurality of 
identical binary values when devices 28, 30, 32, 34, 36 send valid output data to MISR 
18. 

[0019] OR logic gate 82 is provided to generate a single binary value (e.g., "0") 

indicating that the devices 28, 30, 32, 34, 36 are operating correctly based on a final 
signature value having all binary "0" values. In particular, OR logic gate 82 receives 
binary output values from MISR 18 and logically OR's the binary values to generate a 
signal (OR)i. If signal (OR)i equals "0', then the first set of devices passed testing. 
Otherwise, if signal (OR)i equals 'T, the first set of devices failed testing. It should be 
noted that OR logic gate 82 could be replaced with an AND logic gate (not shown) 
generating a signal binary value (e.g., "1") indicating the devices 28, 30, 32, 34, 36 are 
operating correctly based on a final signature value having all binary "1" values. 
[0020] LFSR 48 is provided to generate a first sequence of test data that will be 

input into devices 62, 64, 66, 68, 70. In particular, LFSR 48 is conventional in the art and 
generates a pseudo-random sequence of binary values that will be transmitted through 
multiplexers 72, 74, 76, 78, 80 into shift registers 52, 54, 56, 58, 60. Each of the shift 
registers 52 52, 54, 56, 58, 60 receive binary test values from LFSR 48 and then shift the 
values into the devices 62, 64, 66, 68, 70 using a system clock signal. Each of the sets of 
devices 62, 64, 66, 68, 70 may comprise a plurality of combinatorial or sequential logic 
devices (not shown). Further, each of the sets of shift registers 52, 54, 56, 58, 60 may 
receive binary output values from the combinatorial or sequential logic devices and then 
clock the binary values to an MISR 48 using a system capture clock signal. 
[0021] MISR 50 is provided to receive the output binary values from the second 

set of devices 62, 64, 66, 68, 70 and to generate a second final signature value (SO) 2 
based upon the output signals. In particular, MISR 50 is conventional in the art and 
accumulates (i.e., sums) the binary values received from devices 62, 64, 66, 68, 70. 
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MISR 50 is initialized to an initial seed signature value (SI) 2 from test computer 12, as 
will be explained in greater detail below, to obtain a final signature value comprising a 
plurality of identical binary values when the sets of devices 62, 64, 66, 68, 70 send valid 
output data to MISR 50. 

[0022] OR logic gate 84 is provided to generate a single binary value (e.g., "0") 

indicating the second set of devices 62, 64, 66, 68, 70 are operating correctly based on a 
final signature value having all binary "0" values. In particular, OR logic gate 84 
receives binary output values from MISR 48 and logically OR's the binary values and to 
generate a signal (OR)2 responsive thereto. If signal (OR) 2 equals "0', then the second 
set of devices passed testing. Otherwise, if signal (OR)2 equals 'T, the second set of 
devices failed testing. It should be noted that OR logic gate 84 could be replaced with an 
AND logic gate (not shown) generating a signal binary value (e.g., "1") indicating the 
second set of devices 62, 64, 66, 68, 70 are operating correctly based on a final signature 
value having all binary "1" values. 

[0023] OR logic gate 86 is provided to generate a single binary value (e.g., "0") 

indicating that the first set of devices 28, 30, 32, 34, 36 and the second set devices 62, 64, 
66, 68, 70 are operating correctly based on two final signature values having all binary 
"0 M values. In particular, gate 86 logically ORs output values (OR)i and (OR) 2 and 
generates a signal (OR)3. The signal (OR) 3 is indicative of whether the first of devices in 
the second set devices passed testing. If signal (OR)3 equals f! 0', then the first and 
second set of devices passed testing. Otherwise, if signal (OR)3 equals 'T, at least one 
of the first and second set of devices failed testing. It should be noted that OR logic gate 
86 could be replaced with an AND logic gate (not shown) generating a signal binary 
value (e.g., "1") indicating the first set of devices 28, 30, 32, 34, 36 and the second set of 
devices 62, 64, 66, 68, 70 are operating correctly based on at least two final signature 
value having all binary "1 " values. 

[0024] Buffer driver 88 receives the signal (OR) 3 from gate 86 and amplifies the 

signal (OR) 3 to obtain the signal (OR) 3 ' indicative of whether the first set of devices and 
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the second set devices passed testing. The signal (OR) 3 ' is transmitted to test computer 
12. 

[0025] Before proceeding with a detailed discussion of the method for testing 

devices on microchip 14, a method for determining the first seed signature value (SI)i for 
MISR 18 will be explained. It should be noted that the second seed signature value (SI) 2 
for MISR 50 would be calculated in a similar manner. 

[0026] The inventors herein have recognized that it would be beneficial if the 

final signature value from MISR 18 comprises a plurality of identical binary values after 
a test sequence has been completed. For example, MISR 18 could have the final 
signature value (SI)i having the binary values (00000) or (1 1 1 1 1) after a test sequence is 
completed. Accordingly, the binary values of the final signature value can be logically 
ORed together to generate a single binary value indicative of whether the associated test 
devices passed testing. Further, the inventors herein have recognized to obtain the 
desired final signature value (SI)i, MISR 18 must be initialized with a first seed signature 
value which will result in the desired final signature value (SI)1 after the first sequence of 
test data input has been input into the devices 28, 30, 32, 34, 36. 

[0027] Referring to Figure 3, a table 1 50 is shown which will be used to describe 

how the initial seed signature value (SI)i may be calculated so that the final signature 
value (SO)i of MISR 18 comprises a plurality of binary "0" values (e.g., (SO)i = 
00000). As shown, table 150 includes the following columns: a State column, a LFSR 
column, a Cycle column, a Data column, a MISR column, and a MISR Seed column. 
The LFSR column contains a sequence of binary values output by a five-bit LFSR when 
the LFSR has no data input to the LFSR. The MISR column contains a sequence of 
binary values generated by a five-bit MISR in response to a sequence of input data (INi), 
(IN 2 ) shown in the Data column. The MISR Seed column illustrates a seed signature 
value (e.g., 00010) that results in a final signature value comprising a plurality of zero 
values (e.g., 00000) after a predetermined test sequence has been completed. 
[0028] Referring to the MISR column, the method for obtaining the first seed 

signature value will now be explained in detail. Initially, a test computer can determine a 
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MISR signature value after a predetermined number of cycles by performing a "good" 
machine simulation (GMS) after a predetermined number of cycles. For example, for a 
MISR initialized to all binary "0" values, the test computer could use the MISR value 
(01 1 10) that would ordinarily be obtained after 20 cycles of data being input to the 
MISR. Next, referring to the LFSR column, the location of the selected MISR signature 
value would be determined in the LFSR column. For example, the MISR value (01 110) 
is located at a State (3) location in the LFSR column. Next, the test computer can 
advance a predetermined number of states (e.g. 2" -N-l) from the location of the selected 
MISR signature value in the LFSR column to obtain the initial seed signature value (SI)i 
(e.g., (SI)i = 00010). The value "n" corresponds to the length of the LFSR or MISR. The 
value "N" corresponds to the number of test cycles (e.g., N=20) 

[0029] Referring to the MISR Seed column, the test computer can initialize MISR 

18 to the determined seed signature value (e.g., 00010) to thereafter obtain a final 
signature value (SO)i (e.g., (SO)i =00000) after 20 cycles of output data from devices 28, 
30, 32, 34, 36 have been input into MISR 18. 

[0030] Referring to Figure 4, a second table 152 is shown which can also be 

utilized to determine an initial seed signature value (SI)i so that the final signature value 
(SO), of MISR 1 8 comprises a plurality of binary " 1 " values (e.g., (SI)i = 11111). Like 
table 150, the table 152 also includes the following columns: a State column, a LFSR 
column, a Cycle column, a Data column, a MISR column, and a MISR Seed column. 
[0031] Referring to the MISR column, the second method for obtaining the first 

seed signature value (SI)i will now be explained in detail. Initially, a test computer can 
determine a MISR signature value after a predetermined number of cycles by performing 
a "good" machine simulation. For example, for a MISR initialized to all binary "0" 
values, the test computer could select the MISR value (01 1 10) that would ordinarily be 
obtained after 20 cycles of data being input to the MISR. Next, a Boolean complement of 
the selected MISR value would be calculated to obtain a Boolean complement value. For 
example, the Boolean complement of (01 110) would comprise (10001). Next, referring 
to the LFSR column, the location of the Boolean complement value would be determined 
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in the LFSR column. For example, the MISR signature value (01 1 10) is located at a 
State (5) location in the LFSR column. Next, the test computer can advance a 
predetermined number of states (e.g. 2 n -N-l) from the location of the selected MISR 
signature value in the LFSR column to obtain the initial seed signature value (SI)i (e.g., 
10010). 

[0032] Referring to the MISR Seed column, the test computer can initialize MISR 

18 to the determined seed signature value (e.g., 10010) to thereafter obtain a final 
signature value (SO)i (e.g., (SO)i = (11111) after 20 cycles of output data from devices 
28, 30, 32, 34, 36 have been input into MISR 18. 

[0033] Referring to Figures 2 A-2B, a method for testing first and second sets of 

electronic devices on microchip 14 will now be explained. At step 100, test computer 12 
can determined a first expected output signature value (SX)i for MISR 18 after (N) test 
cycles. 

[0034] Next at step 102, test computer 12 can determined a second expected 

output signature value (SX) 2 for MISR 50 after (N) test cycles. 
Next at step 104, test computer 12 can make a determination as to whether the desired 
final signature value will be all binary "0" values. If the value of the step 104 equals 
"No", the method performs the steps 106, 108. Otherwise, the method advances to step 
110. At step 106, computer 12 can determine the Boolean complement of the first 
expected output signature value (SX)i for MISR 18. Next at step 108, computer 12 can 
determine the Boolean complement of the second expected output signature value (SX) 2 
for MISR 50. After step 108, the method advances to step 1 10. 
[0035] At step 1 10, test computer 12 can determine a first seed signature value 

(SI)i for MISR 18 as described above. In particular, test computer 12 can utilize the table 
1 50 to determine the first seed signature value (SI)i if a final signature value containing 
all binary "0" values is desired. Alternately, test computer 12 can utilize the table 152 to 
determine the first seed signature value (SI)i if a final signature value containing all 
binary "1" values is desired. 
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[0036] Next at step 1 12, test computer 12 can determine a second seed signature 

value (SI)2 for MISR 50 utilizing table 150 or table 152 as described above. 

[0037] Next at step 1 14, test computer 12 can load the first seed signature value 



(SI)i into MISR 18. It should be noted that in an alternate embodiment, microchip 14 
may have a memory (not shown) in which the first seed signature value (SI)i is 
permanently stored and which is accessed by microchip 14 upon "power-up". Thus, the 
test computer 12 would not need to load the first seed signature value in this alternate 
embodiment. 

[0038] Next at step 1 16, test computer 12 can load the second seed signature 

value (SI) 2 into MISR 50. It should be noted that in an alternate embodiment, microchip 
14 may have a memory (not shown) in which the second seed signature value (SI)i is 
permanently stored and which is accessed by microchip 14 upon "power-up". Thus, the 
test computer 12 would not need to load the second seed signature value in this alternate 
embodiment. 

[0039] Next at step 118, LFSR 16 inputs a first sequence of binary values to the 

first set of devices 28, 30, 32, 34, 36. In response, MISR 18 generates a first final 
signature value (SO)i based on the binary values received from the first of devices. 
[0040] Next at step 120, LFSR 48 inputs a second sequence of binary values to 

the second set of devices 62, 64, 66, 68, 70. In response, MISR 50 generates a second 
final signature value (SO)2 based on the binary values received from the second of 
devices. 

[0041] Next at step 122, test computer 12 checks to see if the desired signature 

value type is a signature value with all binary "0" values. If the value of step 122 equals 
"yes", the method advances to step 124. Otherwise, the method advances to step 126. 
[0042] At step 124, a determination is made as to whether the binary values of 

final signature values (SO)i,(SO)2 of MISRs 18, 50 respectively, are all binary "0" values 
which is indicative of "passed" test sequences. Next at step 128, if the value of step 124 
equals "yes", the method advances to step 128 which generates a signal indicating the 
first and second sets of devices passed testing. Otherwise, if the value of step 124 equals 
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"no", the method advances to step 130 which generates a signal indicating the first and 
second sets of devices failed testing. 

[0043] For purposed of discussion, assume that all binary "0" values are desired 

for the final signature values. In this case, OR logic gate 82 receives the binary values of 
the first signature value (SO)i and generates a value (OR)i that corresponds to a binary 
value of "0", if the sets of devices 28, 30, 32, 34 to 36 passed the test sequence. Further, 
the OR logic gate 84 receives the binary values of signature value (SO)2 and 
[0044] generates a value (OR)2 that corresponds to a binary value of "0 if the sets 

of devices 62, 64, 66, 68, 70 passed the test sequence. Thereafter, logic gate 86 receives 
values (OR)i, (OR)2 and generates the signal (OR) 3 having a binary value of "0". 
Thereafter, Buffer driver 88 generates the signal (ORV having a higher voltage or current 
level than (OR)3 that is transmitted to test computer 12 indicating that both the first and 
second sets of devices passed testing. In the event that one or more of the devices in the 
first and second sets of devices fails a test sequence, one or more of the signals (OR)i, 
(OR) 2 would have a binary value of "1". After either of steps 128, 130, the method is 
exited. 

[0045] Referring again to step 122, if the value of step 122 equals "no", indicating 

that the test computer is anticipating that the desired final signature values will have a 
plurality of binary "1" values, the method advances to step 126. 
[0046] At step 126, a determination is made as to whether the binary values of 

final signature values (SO)i and (SO) 2 of MISR 18 and MISR 50 respectively, are all 
binary "1" values which is indicative of a "passed" test sequence. If the value of step 126 
equals "yes", the method advances to step 128 which generates a signal indicating the 
first and second sets of devices passed testing. Otherwise, if the value of step 126 equals 
"no", the method advances to step 134 generates a signal indicating the first and second 
sets of devices failed testing. After either of steps 132, 134 the method is exited. 
[0047] Referring to Figure 5, a system 160 for testing a microchip that utilizes an 

array built-in-self test (ABIST) methodology is illustrated. The system 160 includes a 
test computer (also referred to as a test sequence controller) 162 and a microchip 164. 
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The test methodology utilized in system 160 utilizes an ABIST Sequence Generator to 
generate binary test patterns for testing the devices instead of the using the LFSRs of 
system 10. It should be noted that the ABIST Sequence Generator could be a separate 
module or could be implemented directly on microchip 164. 

[0048] The test computer 160 is configured to determine first and second initial 

seed signature values (SX)i, (SX) 2 for initializing MISR 176 and MISR 190, in a similar 
fashion as discussed above with respect to test computer 12. In other words, MISR 176 
and MISR 190 could both be initialized to initial seed values such that after the test 
sequence each of the signature values from MISR 176 and MISR 190 would have all 
binary "0" values or all binary "1" values if the tested devices operated correctly. 
[0049] Microchip 64 includes a shift register 163, MISR 176, MISR 190, 

memory arrays 166, 180, OR logic gates 192, 194, 196 and buffer driver 198. The 
microchip 64 may also include the ABIST Sequence Generator 161 that is well known to 
those skilled in the art. 

[0050] ABIST Sequence Generator 161 is provided to generate first and second 

sequences of test data that will be input into memory arrays 166, 180. ABIST Sequence 
Generator 161 generates a first sequence of binary test values that is input through shift 
register 163 and a data line 168 to memory array 166. The location where each of the 
binary test values are stored in memory array 166 is determined by (i) the "word address" 
transmitted to array 168 via word address line 170 and (ii) the "bit address" transmitted to 
array 166 via line 172 has known by the skilled in the art. Further, ABIST Sequence 
Generator 161 generates a second sequence of binary test values that is input through 
shift register 163 and a data line 182 to memory array 180. The location where each of 
the binary test values are stored in memory array 180 is determined by (i) the "word 
address" transmitted to array 180 via word address line 184 and (ii) the "bit address" 
transmitted to array 180 via line 186 as known by those skilled in the art. 
[0051] During the transmission of the first and second test sequences to the 

memory arrays 166, 180, the binary values stored in memory arrays 166, 188 are 
transmitted via lines 174, 188 to MISRs 176, 190, respectively. MISRs 176, 190 
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generate final output signature values (SO) 3 , (SO) 4 , respectively, in response to the binary 
output values received from arrays 166, 180 as known by those skilled in the art. 
[0052] As discussed above with respect to system 10, the system 160 can 

initialize MISR 176 and MISR 192 to first and second seed signature values, 
respectively, that will result in the final output signature values (SO)3 ,(SO)4 being all 
binary "0" values or all binary "1" values. 

[0053] Further, the logic gates 192, 194, can generate signals (OR) 4 , (OR) 5 , 

respectively to indicate whether the memory arrays 166, 180 passed or failed the first and 
second test sequences, respectively. Still further, logic gate 196 can generate a binary 
signal (OR)6 indicating whether the memory arrays 166, 180 passed the first and second 
test sequences. Finally, buffer driver 198 can amplify signal (OR)6 to obtain signal 
(ORy and then transmit the signal to test computer 162. Thereafter, test computer 162 
can indicate whether the memory arrays 166, 1 80 passed or failed the first and second test 
sequences based on the signal (ORy. It should be noted that in an alternate embodiment, 
each of OR logic gates 192, 194, 196 could be replaced with an AND gate. 
[0054] The system and method for testing first and second sets of electronic 

devices on a microchip provide substantial advantages over known systems and 
methods. In particular, the inventive method and system provides a single binary value 
(based on first and second final signature values) to determine whether first and second 
sets of devices have passed or failed testing. Accordingly, the inventive system and 
method does not require that the first and second final signature values be compared to 
first and second expected signature values to determine whether the first and second sets 
of devices have passed or failed testing, which decreases the amount of computing effort 
needed to test devices on a microchip. 

[0055] While the invention is described with reference to an exemplary 

embodiment, it will be understood by those skilled in the art that various changes may be 
made an equivalence may be substituted for elements thereof without departing from the 
scope of the invention. In addition, many modifications may be made to the teachings of 
the invention to adapt to a particular situation without departing from the scope thereof. 
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Therefore, is intended that the invention not be limited the embodiment disclosed for 
carrying out this invention, but that the invention includes all embodiments falling with 
the scope of the intended claims. Moreover, the use of the term's first, second, etc. does 
not denote any order of importance, but rather the term's first, second, etc. are us are used 
to distinguish one element from another. 
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